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'1winfluence upoh the reeistance of the cotton fabric to the exposure to
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Lab. Project 50l6-3, Part 68
Final Report

ABSTRACT

For the purpose of evaluating the resistance of materials to the thermal

radiation c¢f atomic explosions, the critical thermal energies of an acetylated

/

cotton duck fabric, which was prepared by the Southern Regional Research

Leboretories, Us S. Department of Agriculture, were determined. The fabric

-which was submitted by the Bureau of Ships, was evsluated by exposures to the
fMateFial.Leboratary carbon-arc source of theymal radiaticn ehd by examining
f!the éonsequent damage to the fabric, ;Fhe.damage was comﬁered to that ofzthe
: coffeepohding control, an untreated fabric. The methods of e xposing the
" fabrics to determine their-critical energles are indicated. Tt vas found'
~that both of the fabries showed sporadic charring at 27 cal/cm and

destruction at Ll cal/cm2. The acetylating treatment has no appreciable

\1

| tbermal radiation. “As determined by a standard flammability test, the

prngﬁion of flames is only moderately bedﬁced by the“acetylatioqurocees,

o
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ATMINISTRATIVE INFORMATION
1., This investigation was requested by Bureau of Ships confidential

letter (¢-590/1-5(3L8), Ser 3UB-068 Adated 28 September 1954 and constitutes

part of the program initially proposed by Commander, New York Naval Shipyard,

confidential letter 599/15, Ser 96092, of 1l March 195U and fomally

~ approved by Bureau of Ships speedletter SQS(b)(BhB), Ser 348-75 of 6 April
H;1950. The general Thermal Radiation-program at tha Naval Material
j5:Las:.‘n‘ora.tor;sf is under the supervision of the Armed Forces Speoial Weapons
Project, 'v |
. 20 " 1his investigation was planned and executed under the direction of

T, L. Monahan, Supervisor of the Optics Section.

IN‘I'RODULTIOI'f E

3 As part of its general program.on the efchbs of the themal radiation
of atomic explosions, the Naval Material Laboretory is eraluating the
characteristics, under exposure to intense thermal radiation, of the L
V&riOﬁs“mate;i&lB of particular interest to the severai{égencies ofkthe"

Detartment of befense. As data become available, these findingsAa;e

published. Reported below are the critical thermal energies of an ,vxt

‘ acetylated cotton duck materialq prepared by the Southern Regional Research

Laboratories of the Us So Deparunent of Agriculture, New Orleans, Louislana,

. and submitted by the Bureau of Ships washinpton, D. Ce Of particular

'interest is the increase in resistance to thermal radiation afforded by the

acetylation process. A sample fabric, untreated, was submitted and evaluated

as a control .
4 CONFIDENTIAL
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Lab, Project 5046-3, Part 68
Final Report

EQUIPMENT AND METHODS
Le The critical thermal energies of the fabrics were determined, employing
the Naval Material carbon-arc source of thermal radiation. The source
consists of an ll-mm carbon afc, mounted at the;focne of a reflector which
collimates the emitted energy. A second mirror, which is mounted coaxially

at a distance of twelve feet from the collimator, condenses the radiation

io the mirrorf's focus. Gradations of thermal danage are obtained by varying

the effective exposure time by accelerating a le-inch specimen transversely
through the focuss The carbon arc furnishes an irradiance of 85 cai/cm2sec
over a central area 2mm in width. The exposure times varied from 0.3 to

0.6 seconds. For exposure to the carbon-arc radiation, the cotton specﬂnens

were mounted on glass melamine blocks which were provided with a cut-out to
\

4 n

furnish an air backgvound.

‘“.5. In order to determine the difference in. flame propagation under sianderd )

conditions (wibhout thermal radiation), a flammability ‘tes t - was conducted on

the two. duck fabrics, in accordance with Method 2022 of Federal Specification
LPLO6b, In this teet, & benzene drop was ignited on the edpe of the material
by means of a safety match and the time nequired to completely burn a 12-inch
specimen was’determined. |

| RESULTS
6., The critical thermal energies of the cottonbduck_fabrics were defined

as ﬁhose wnich produce certain characteristic, reproducible effects on the

5 CONFIDENTIAL
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| f | materials, such as charring and destruction. The measured critical
energies of the two fabrics are given in Table I. ‘

& 7o It may be noted that both -fabrics showed sporadic .'charring at

approximately 27 cal/em?, but this charring was slightly more intense on
the control specimen. There was, however; no appreciable difference
between the two radiant exposure va.lues and in the appearance of the

destroyed cloi.hs.
8. The flemnabilit.y test showsd that the u.ntreated duck sample was

consumed in 33 eeconds and the ecetylated specimens in hl seconds. Repeti~

P R R e e BT

tion ot ’che test confirmed these results.
‘ oonmsxons

=
g. .
:s':;" .

9. The m'iticel exposure values for sporadic charring and for. destruction

of the untree'bed and the acetyleted oottt\\n duck do ‘ot vary appreciably, and

e f

\1

the ecdtylating process has only a neglig: ble influence upon the thermal

radiation resietence of the duck fabric. \

10. Acetylating reducee the flame propeget..;on of cotton duck ohly
\:

&

. moderately. .

Approveds

,ff\:g dt apit
‘JONES, Jr., . USN

: \)ﬁ The Director
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NOTICE: WHEN GOVERNMENT OR CTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATEI
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE

SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION 0‘2 OTHERWISE AS IN ANY MANNER LICENSI’'G THE BOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURF
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.
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